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ABSTRACT 
This paper tests the existence of cointegrating relationships among national 
stock markets in Asia and investigates the successfulness of international 
diversification achieved by major mutual funds. The empirical results indicate that 
cointegration relationship exists among Japan and a set of major Asian markets but 
does not exist among the U.S. and the set of Asian markets, implying that regional 
factor is more influential to stock prices in Asian markets than world factor. 
Further subgroup analysis shows that cointegration relationship exists among 
Japan and the M E s but such a relationship does not exist among Japan and the 
emerging markets. This result implies that the financial liberalization and globalization 
of the more developed Asian economies have contributed to the integration of their 
stock markets, making international diversification not an achievable goal. 
The empirical findings on the Asian funds indicate that about 12% ofthe 
authorized Asian funds cannot successfully diversify their portfolios. In particular, the 
fund managers should avoid including Japan, Hong Kong and Taiwan together in their 
portfolios as these countries are cointegrated. 
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Over the past twenty years, the capital markets in developed countries have 
become more and more integrated as a result of reduced and eliminated investment 
restrictions across borders [Chou et al.(1994)]. One of the most significant financial 
developments in the 80,s was the gradual opening of stock markets in Asia. The Asian 
stock markets have experienced a series of policy changes, which reduced or eliminated 
many cross-border investment restrictions such as exchange controls and foreign 
participation restrictions. The market structures of many Asian exchanges were also 
reformed. The recent financial liberalization in Asia has important impact on the 
integration of Asian securities markets and the effectiveness of international 
diversification. 
In Japan, Euro-yen CDs were introduced in 1984. Foreign members were admitted 
to the Tokyo Stock Exchange in 1986. Japanese financial institutions have been allowed 
to trade in foreign futures markets since 1988. In addition, the Financial Reform Act 
enacted in 1992 allowed banks to establish securities subsidiaries and provided securities 
firms with the possibility of setting up a commercial bank or a trust bank. In Hong Kong, 
the lifting of the interest rate cap on deposits of more than seven days in 1995 and the 
enactment of the Banking Bill 1996, led to a more deregulated banking system. Market 
forces then have become the major determinant of the future path ofthe industry. 
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The ASEAN-4 countries have begun their financial liberalization since the mid-
1970s. In Indonesia, the entry requirements of domestic and joint venture banks were 
relaxed in 1988. The market infrastructure and supervision ofBappepam(the Central Bank 
ofIndonesia) were improved in 1990. Since 1989, Malaysia has removed barriers among 
different types offinancial institutions and has allowed finance companies to participate in 
the interbank market. The lending rates of Malaysia were liberalized in 1991. In 
Singapore, deposit and lending rates were liberalized in 1975 and foreign exchange 
controls were abolished in 1978. In Thailand, commercial banks have been allowed to 
engage in activities such as securities trading and debt instruments underwriting. The entry 
of foreign banks to Bangkok International Banking Facilities(BffiFs), the major offshore 
banking centre in Thailand, was confirmed in 1993. 
In Taiwan, the ceilings on both inward and outward remittances were raised in 
1991. Foreign banks have been allowed to access the domestic financial markets. 
Moreover, an offshore banking center was set up in 1984 and the Taipei Foreign Currency 
Call Loan Market was set up in 1989. In the Philippines, Republic Act 7721 allowed ten 
foreign banks to start their operations. In 1992, an automated on-line dealing system was 
created to settle interbank trades and to settle a few money market deals. In Korea, 
deregulation has been carried out from the end of the 1970s. The Korean government 
drafted the "Financial Liberalization and Market Opening Plan" in June 1993. The three 
separate phases of the plan, which covers four main areas, would be undertaken within 
five years. By the end of 1997, interest rate would have been completely deregulated. The 
Central Bank ofKorea would use more open market operations for controlling the money 
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supply. Starting from 1992, foreign direct investments in Korean stocks and offshore 
borrowing have been permitted. From 1994 onwards, institutional investors have been free 
to invest in foreign stocks and the limits on foreign investment in Korea stocks have been 
reduced. 
These market developments can change the relationships among equity prices of 
the Asian countries. The liberalization of capital markets can promote market integration, 
which has important investment and policy implications. The gain from long-run 
diversification among national stock markets is significantly smaller under the integrated 
markets than that is under the segmented markets. The disturbances in one stock market 
may affect another market substantially if the two markets are cointegrated and hence 
reduce the benefit from diversification. 
Most previous studies examine the integration of the stock markets in the United 
States, Japan and Europe. Asian stock markets received less academic attention. This 
paper analyzes a complete set of Asian countries whereas Defusco et at. (1996) and other 
studies on Asian markets include fewer countries in their analysis. In addition, the paper 
studies the performance of mutual funds in diversifying their portfolios, an area not 
discussed by previous studies. Asian economy as a whole has been enjoying high 
economic growth in the last two decades. This growth attracted the investment 
community including mutual funds, financial institutions and individual investors. To enjoy 
the maximal gain from investment, they should diversify their portfolios internationally. 
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The successfulness o f the diversification depends crucially on the degree of integration of 
the stock markets that enter their portfolios. 
The purpose of this paper is to test the existence of any long-run relationship 
among Asian stock markets and international market based on the idea of cointegration 
introduced by Engle and Granger (1987). Intuitively, if two random walk price series have 
a long-run equilibrium relationship, they cannot drift apart indefinitely. In other words, the 
deviation from their equilibrium relationship must be stationary with a zero mean. 
Following Engle and Granger (1987), we say that the two price series are cointegrated. 
This idea of cointegration can be further extended into a multivariate setting. If an 
equilibrium relationship is multivariate in nature, the deviation from the long run 
relationship among the price series can only be constructed from a linear combination of 
all the price series involved. Jn other words, if there exists a long run relationship among 
the price series, a stationary linear combination can be constructed from the nonstationary 
series. This is called multivariate cointegration. It is important to note that if the 
equilibrium relationship is multivariate in nature, incorrect inferences can be drawn by 
looking at only two series at a time. Technically speaking, failing to find a cointegrating 
relationship in a set does not imply no cointegration in any larger set to which the set 
belongs. However, the existence of cointegration in a set of stock markets and not in any 
subset of it can be interpreted as an indication that the linkage among the markets is 
broader and hence the markets are more integrated. 
4 
The primary focus ofthis paper is on the validity of international diversification in 
Asia. Our specific objectives are: 
1. examine the influences of regional factor and world factor on Asian stock markets; 
2. test the existence of cointegrating relationship among Japanese stock market and the 
stock markets of the Newly Industrialized Economies Group; 
3. test the existence of cointegrating relationship among Japanese market and four 
emerging stock markets; 
4. evaluate the performances of the mutual funds authorized in Asia, and check explicitly 
whether the countries selected in those funds are cointegrated. 
» 
According to Defusco, Geppert, and Tsetsekos (1996), if a system of 
nonstationary series is not cointegrated in weekly investment horizon, we should expect 
the same results in monthly and even quarterly investment horizon. However, a 
cointegrated system in one investment horizon does not imply that the system is 
cointegrated in other horizons. Hence, the thesis applies the cointegration tests for both 
weekly and monthly data. 
The major empirical findings can be summarized as follows. Japan has the largest 
stock exchange in Asia in terms ofmarket capitalization and it has the largest economy in 
Asia. Japan is therefore chosen to represent the regional factor. The U.S. stock market 
represents 36% of the total world market capitalization and the U.S. economy is one of 
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the most influential ones in the world. Any great change occurs in the U.S. economy will 
bring some impact on the whole world economy. We therefore choose the U.S. to 
represent the world factor. First, following the Johansen and Juselius multivariate 
cointegration test, we find that a long run equilibrium relationship exists among Japan and 
other major Asian stock markets but no such relationship exists among the U.S. and other 
Asian stock markets. This essentially indicates that when considering the integration of the 
Asian stock markets, regional factor is more important than the world factor. Further 
subgroup analysis shows that a long-run relationship exists among the markets of MEs 
and the Japanese stock market but does not exist in the system containing emerging stock 
markets and the Japanese stock market. The group of emerging stock markets we choose 
to analyze includes Indonesia, Malaysia, the Philippines and Thailand. The results are 
consistent with the results of Chou et al.(1994) and Chan et al.(1992). In effect, these 
results imply that the global financial liberalization makes the more developed national 
stock markets in Asia cointegrated. Because of the presence of more investment barriers in 
emerging markets, the emerging markets and the Japanese market are still segmented. 
In practice, most individual investors rely heavily on mutual funds to diversify their 
investment internationally. I f the stock markets selected in the portfolio are cointegrated, 
investors cannot obtain the diversification gain by investing on these funds. The empirical 
study on all of these authorized Asian mutual funds reveals that about 12% of the funds 
cannot diversify successfully. 
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The organization of the paper is as follows. In the following chapter, we briefly 
review the financial liberalization in nine Asian countries. The purpose of this review is to 
highlight those financial reforms and other policy changes that might affect the degree of 
integration among the stock markets. In Chapter 3, we review the literature on the 
potential gain from international portfolio diversification. Chapter 4 discusses the 
methodology employed in this paper. Chapter 5 briefly describes our data. Chapter 6 gives 





2.1 Financial Liberalization In Nine Asian Countries 
2.1.1 Hong Kong 
The banking system in Hong Kong is distinguished by its three-tier system. It has 
been in place since 1981 and aims at providing flexible banking system that meets the 
territory's disparate needs. The three tiers are licensed banks, restricted licensed banks and 
deposit-taking companies. Licensed banks engage in retail banking business, restricted 
licensed banks engage in investment and commercial banking, and the services ofdeposit-
taking companies are confined to medium and small business. Restricted licensed banks 
can only accept large-size deposits of HKD 500,000 or above and deposit-taking 
companies can only accept deposits o fHKD 100,000 or above with a minimum maturity 
ofthree months. By September 1996, the total number of authorized financial institutions 
in Hong Kong was 372. Among these institutions, 182 were licensed banks, 63 were 
restricted license banks, and 127 were deposit-taking institution. 
Hong Kong Association of Banks was founded in 1981 to monitor banking 
standards and deposit interest rate/ Because of fraud and financial irregularities in early 
1980's, the authorities enacted a new Banking Ordinance in May 1987 to improve the 
1 Between 1964 to 1980，the former Exchange Banks Association controlled the time deposits interest 
rate. 
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stability and effective functioning of the banking system. In 1989，the three-tier system 
was reformed to distinguish local licensed banks from foreign licensed banks. In the same 
year, the Monetary Authority of Hong Kong was set up to handle the banking and 
monetary issues in Hong Kong. 
With the lifting of the interest rate cap on deposits of seven days or more in 1995, 
regulations on the Hong Kong banking industry have gradually been changed. The 
Banking (Amendment) Bill 1996 revised the legal framework for the banking environment 
to incorporate changes in banking practice. The Hong Kong banking industry has allowed 
market forces to determine the path of financial institutions through deregulation. This in 
effect means that the financial institutions are required to operate in a more efficient 
manner and introduce new financial services and products. 
Hong Kong's capital markets are among the most active and sophisticated ones in 
Asia and have experienced substantial growth rate in the past few years. Hong Kong has 
the largest stock markets in Asia outside Japan. Its foreign exchange turnover is among 
the highest in the world. There is no exchange control in Hong Kong, although Hong 
Kong Dollar has been linked to U.S. Dollar since 1983. Hong Kong's favorable 
geographical position, which provides a bridge in the time gap between North America 
and Europe, its strong links to China and other economies in South East Asia, and its 
excellent communication network help the territory to become one o f the most important 
financial centre in the world. 
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The Hong Kong stock market is one of the most active markets in Asia. Its 
broadest measure is Hang Seng Index (HSI), a market capitalization weighted index 
counting 33 major stocks as its constituents. HSI leans heavily towards property and 
financial sectors and is therefore subjected to the volatility inherent in these sectors. At the 
end of 1988，304 companies were listed on the Stock Exchange of Hong Kong (SEHK) 
with a total market capitalization of USD 74 billion. The stock market has expanded 
rapidly in the past ten years. At the beginning of 1996，there are 555 companies listed on 
SEHK with a total market capitalization of USD 417 billion. This figure represents 
23.11% o f t h e capitalization o f the main Asian stock markets (excluding Japan), making 
Hong Kong's stock market capitalization the highest in the region(excluding Japan). 
HSI futures market was founded in 1986. It is Asia's oldest and most actively 
traded index futures other than Japan. In 1995, the SEHK first introduced equity options 
into markets. There are now options on 12 blue chip stocks and 2 red chip stocks. The 
contract volumes have been significantly higher than the preliminary trading indicated, 
which is in line with the global upturn in options trading. Perhaps the most influential 
policy enforced by the Hong Kong government in the past two decades is the formal 
linkage o fHKDol l a r with U.S. Dollar at rate US$1 to HK$7.8 in October 1983. Since 
then, the exchange rate against the US dollar has been fluctuating within two percent of 
parity2 and the fluctuation ofHong Kong interest rate has been following closely to the 
changes in the U.S. discount rate. 
2 Greenwood (1993) reviews the pro and cons oflinked exchange rate system. 
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2.1.2 Korea 
One salient feature of the financial system in Korea is that until the end of the 
1970s, all nationwide commercial banks were tightly controlled by the monetary authority. 
During this period, much of the bank credit was channeled to large industrial groups. As a 
result, the development of the equity and corporate bond markets were stunted. Moving 
into 1980s, the government changed its economic policy from a government to a private-
led policy and launched financial liberalization.^ The financial liberalization in 1980s can 
be summarized in the following aspects. 
1. Relax interest rate control gradually over time, including deposit and lending rates at 
deposit money banks. (DMDBs include commercial banks, government-owned special 
banks and the banking activities of three groups of primary sector cooperatives.) 
2. Remove some barriers to entry into financial industries. 
3. Give financial institutions, both banks and nonbanks, more autonomy in their day-to-day 
operations and asset management. 
4. Move toward universal banking. 
5. Relax restrictions on exchange rates and foreign exchange transactions. 
6. Free capital movements. 
3 For a detailed discussion on financial reform in Korea, see Park (1993). 
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To keep up with the changing international economic environment and a rapid 
growing domestic economy, the Korean government drafted the "Financial Liberalization 
and Market Opening Plan" in June 1993 . The Plan would be carried out over five years in 
three separate phases. The first phase covered the period until the end of 1993. The 
second and third period covered the subsequent years of 1994-1995 and 1996-1997 
respectively. The liberalization and market opening continue after 1997. The plan covers 
the liberalization in four main areas. 
1) Interest Rate Deregulation 
The interest rate would be completely deregulated by the end of the third stage. 
2) Revision ofControlling Mechanism for the Money Stock 
In the past, the BOK adopted a rigid rediscount policy and a high reserve requirement 
policy. According to the Plan, the central bank would use more open market operations 
for controlling the money supply. 
3) Promotion of Short-Term Money Markets 
By 1993，the call market would be completely deregulated; short-term finance companies 
would be promoted to function as short-term money market brokers. In the second stage, 
the market would further be expanded by the introduction of commercial papers with 
various maturity periods and the permission of short-term finance companies in dealing the 
foreign exchange business. 
12 
4) Liberalization ofForeign Exchange and Capital Transactions 
The restrictions on foreign exchange transactions would be gradually eased. In the third 
stage, a free fluctuating exchange rate system would be implemented. In 1992, foreign 
direct investment in Korean stocks was permitted and offshore borrowing was also 
allowed. From 1994 onwards, Foreign direct investment in Korea has been expanded. 
Institutional investors were free to invest in foreign stocks and the limit on foreign 
investment in Korea stocks was increased. Domestic investors can purchase funds 
established and managed by foreign fund management companies. The announcement of 
the opening schedule of the Korean capital market in 1996 set the goals to completely 
open the stock market and the bond market by 2000. 
2.1.3 Indonesia, Malaysia, Singapore, and Thailand - the ASEAN -4 
Indonesia, Malaysia, Singapore, and Thailand belong to the group of ASEAN 
countries. Generally, the process of their liberalization in financial sectors follows a similar 
pattern. In the ASEAN-4 countries, financial liberalization starting from the mid-1970s 
included the deregulation of deposit rates and the introduction or deepening ofaltemative 
monetary instruments, bonds and equity(Table 1). In these four countries, the 
liberalization ofinterest rates preceded the development of money and bond markets. The 
short-term money markets in Indonesia, Malaysia and Singapore developed rapidly soon 
after the liberalization ofinterest rates. In Thailand, the money market, which is dominated 
13 
by repos, started to develop in 1979, a decade before the liberalization of deposit interest 
rates. The bond markets in ASEAN-4 countries are hampered by the strong government 
fiscal positions in Malaysia, Singapore, and Thailand, and the "balanced-budget" rule in 
Indonesia. 
The development of the equity markets in ASEAN-4 is rapid. The stock market 
capitalization relative to GDP in Malaysia is the highest of the four. The Stock Exchange 
of Singapore was established in 1973 and has grown rapidly since then. The Thai Stock 
Exchange has experienced rapid growth since the mid-1980s. Since the improvement in 
market infrastructure and greater supervision and regulation by Bappepam in early 1990s, 
Jakarta Stock Exchange has grown rapidly with its market capitalization increasing from 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The financial system in Taiwan is a dual system with both formal financial 
institutions and informal system work side by side. The Central Bank of China (CBC) 
acts as the central bank. The financial system in Taiwan was highly regulated until the late 
1970s. The liberalization focused mainly on the privatization of major banks and the 
deregulation of interest rate and market entry. In 1984, internationalization was declared 
to be one of the major guidelines for Taiwan's future economic development. The 
progress was quite slow in the first few years until the relaxing of exchange controls in 
1987. To speed up the process of internationalization, important measures were adopted 
by the end of 1990 as follows. 
1) Capital Flow Deregulation 
The ceilings on both inward and outward remittances were raised. In March 1991, the 
remittance limits on both inward and outward were set at US$3 million and further raised 
to US$5 million in October 1992. 
2) Access to Domestic Financial Markets 
Foreign banks with branches in Taipei were authorized to open branches in Kaohsiung and 
Taichung. Besides, the insurance market and the securities market were open to 
foreigners. 
18 
3) Establishing an Offshore Banking Center 
To establish an Offshore Banking Center is to improve the managerial efficiency of 
domestic banks by learning from international financial markets. In June 1984, the 
International Commercial Bank ofChina established the first offshore banking unit. By the 
end of 1991, there were 30 offshore banking units. 
4) Setting up Financial Institutions Abroad 
Domestic financial institutions going abroad is normally the most effective way to 
internationalize the financial sector. However, only five Taiwanese banks with 15 
branches, 3 subsidiaries, and 6 representative offices operating abroad by the end of 1989. 
5) Establishing the Taipei Foreign Currency Call Loan Market 
The Taipei Foreign Currency Call Loan Market was set up on August 1989 to promote 
Taipei as an international financial center. The total transactions in this market in 
December 1991 were equivalent to US$24.3 billion. 
2.1.5 Japan 
The Japanese financial system relied extensively on negotiated financial 
transactions and less on open market transactions. In the mid-1970s, high economic 
growth initiated the financial system to increase the role of open market based financial 
19 
transactions. Now, Japanese financial system is more open and competitive than before. 
From mid-1970s to 1980s, the process offinancial liberalization in Japan was initiated by 
real economic forces. It was carried out as a process of securitization in which bilateral, 
negotiated, or customer based ways of obtaining liquidity shifted to methods that the 
liquidity is obtained through an open, less regulated, and widely participated market. The 
securitization process had fundamental effects on the structure of banking and finance. 
However, the transition was fairly steady and gradual in this period. 
In the "bubble" expanding period of the late 1980s，Japanese banks and other 
financial institutions rushed to the holdings of stocks and real estates. When the “bubble，， 
burst in later years, they suffered from the deterioration of assets in value and quality. As a 
result of the “bubble，economy, defaults of financial institutions became unexceptional. 
Reorganization of financial institutions became inevitable. Until recently, financial reform 
in Japan was still carried on. It is believed that this liberalization should extend to the 
restructuring of the legal, administrative, and habitual infrastructure. 
2.1.6 The Philippines 
The Philippines banking system is composed of the central bank (Bango Sentral ng 
Pilipinas, BSP), commercial banks’ thrift banks, specialist government banks, and rural 
banks. It is now still dominated by the commercial banks, which control about 84% of 
total resources. Until recently, there are still some controls on the entry of foreign banks 
20 
into Philippine market. Republic Act 7721 allowed ten foreign banks to operate in the 
Philippines. In 1992, the BSP implemented Circular 1389, which set main milestone for 
the liberalization o f t h e foreign exchange market. Under Circular 1389，an automated on-
line dealing system was created to settle interbank trades and to settle a few money market 
deals. In stock market, the major turning point was achieved in 1993, when the Manila 
Stock Exchange and the Makati Stock Exchange were unified into the Philippines Stock 
Exchange fPSE). Further improvements are anticipated, and the PSE is moving towards a 
scripless trading. In 1996，Circular 102 was implemented, which lifted partial rules on 
governing the derivatives transactions. 
2.2 Stock Market Trend 
Since 1988, Hong Kong, the U.S. ,Singapore, Malaysia and the Philippines have 
been enjoying a bull market. In Hong Kong, the index increased persistently in our sample 
period，which lasts from January 1988 to December 1996，except in the second quarter of 
1989，the first quarter of 1990 and the first quarter of 1994. Over the same period, the 
market trend in the U.S. was continuously upward. In Singapore, the market increased 
persistently except that a downturn occurred in the first quarter o f l990 . The stock market 
of Malaysia increased for the whole sample period, and it had a particularly successful 
year in 1993. The MSCI Malaysia Index started at 203 and climbed to a high of 421 in 
this year. The stock market in the Philippines increased significantly from 1988 to the end 
of 1989. The market plunged during the year of 1990 and increased again shortly 
21 
afterwards. The stock market performance for 1993 was exceptional. It increased from 
300 to a high of 665 by the end of the year. From 1993 onwards, the market fluctuated 
narrowly . 
On the other hand, no clear trend can be identified in Taiwan, Korea, Indonesia 
and Japan. For the Taiwan stock market, it had been an extremely bull market until the 
first quarter of 1990. The stock market experienced a sharp decrease in the second quarter 
of 1990, and since then the price movement has become quite stable. The stock market in 
Korea was quite volatile. It increased from the beginning of 1988 to the first quarter of 
1989. After this period of surge, the market plunged until the third quarter of 1992. From 
the fourth quarter in the same year onwards, the market experienced a period of bull 
market until the end offirst quarter of 1996. In 1996，the market plummeted. In Indonesia, 
the market experienced a bull market from the beginning of 1988 to the end of first 
quarter of 1990. After this increase, the market has fluctuated within a narrow band. The 
price index movement in Japan is similar to that in Korea but the stock market in Korea is 
more volatile than that in Japan. The ‘bubble’，economy of Japan burst in late 1980s. It 
resulted in a sharp decline in the fourth quarter of 1989. The market decline lasted for 
three years and eventually ended in 1992. After the surge in 1993, the market has 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































3.1 Gain from International Diversification 
Vast literature on how closely the national stock markets are linked is documented 
in the previous studies. Generally, three strands in the literature can be identified. The first 
strand is started by Grubel (1968)，Levy and Sarnat (1970)，and Solnik(1974). These 
studies investigate the potential gains to investors by diversifying the portfolios 
internationally. The results of the studies indicate that in the short-run, as long as the 
correlation between domestic stock market and foreign stock markets is low, there exists 
huge gain from the international diversification. This diversification gain is different from 
the traditional ‘gain from trade’ and is the result of increased productivity from factor 
migration. The international exchange of assets will lead to a higher expected portfolio 
return with the same portfolio risk than the exchange without diversification. 
Hunter and Coggin(1990) focus their study on whether national stock markets risk 
can be diversified away by using international stock portfolio. They find that a single-index 
(world market factor) model fits a matrix of cross-national correlations among the stock 
markets for the period of 1970-1986. The fitting ofthe single-index (world market factor) 
model implies that the benefit of international diversification depends crucially on the 
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correlation between world stock market and each national stock market. When the 
correlation is one, no diversification gain can be obtained. When the correlation is zero, 
the diversification reduces country-specific risk in proportion to the number of countnes 
added to the portfolio. In reality, the correlation seems to be in between one and zero. The 
authors estimate the average correlation between national stock market indices to be 
0.56. This finding suggests that diversification over an infinite number ofcountries reduces 
portfolio risk by a maximal factor of 0.56 for the period of 1970-1986. 
French and Poterba (1991) study why most investors hold nearly all of their wealth 
in domestic assets despite vast research works showing that there is huge diversification 
gain. In this paper, the authors use a simple model ofinvestors，preferences and behaviors 
to show that current portfolio patterns imply that investors in each nation expect retums in 
domestic market to be several hundred basis points higher than returns in other markets. 
The apparent lack of diversification appears to be the result of investors' choices rather 
than the result ofinstitutional constraints. 
Rubens and Louton (1994) measure the significance of diversification gain for 
portfolio containing domestic financial assets and international equity issues. They set up a 
base portfolio consisting of domestic financial assets and measure whether the addition of 
foreign assets significantly increases the gain without disturbing the portfolio risk. The 
result ofthis paper shows that allocating funds to international equities does not definitely 
improve the risk-adjusted portfolio performance measure. 
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3.2 International Transmission Effects 
The second strand focuses on international transmission effects of stock price 
movements. This arena gains particular interest after the stock market crash in October 
1987, when almost all the stock markets fell together despite widely different economic 
situations[(e.g. Hamao, Masulis and Ng (1990); King and Wadhwani(1990)]. 
Dwyer and Hafer(1988) apply unit root tests to study the comovements of stock 
markets around the 1987 crash. Eun and Shim (1989) investigate the transmission ofstock 
market movements by adopting a nine country vector autoregressive (VAR) system. The 
nine markets include Australia, Canada, France, Germany, Hong Kong, Japan, 
Switzerland, the United Kingdom, and the United State. In their studies, a substantial 
amount of multi-lateral interaction is detected among the national stock markets. 
Innovations in the United State are found to be transmitted to other countries rapidly 
while no single market can effectively affects the U.S. market movement. 
More recently, Liu, Pan and Fung (1996) extend the work ofEun and Shim (1989) 
by looking at the stock markets in the United States, Japan, Hong Kong, Korea, 
Singapore，Taiwan and Thailand. The result of this study shows that although the U.S. 
market leads stock price movements in most of the Asian markets, Singapore and Japan 
seem to become more important in transmitting volatility to the other Pacific Basin 
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markets. This suggests that there exists regional comovement factor in the Asian stock 
markets. 
3.3 Integration of World Stock Markets 
The third strand in the literature is on the test of whether stock markets are 
segmented or integrated. In a system of segmented stock markets, domestic factors 
determine the prices of the stock. In an integrated markets system, price movements of 
domestic stocks will significantly be altered by international factors. (Harvey 1991) 
The segmented markets may be caused by some types of barriers to international 
investors. Discriminatory taxation, exchange control, capital control, restrictions on 
foreign ownership of domestic securities and the direct limitation on purchasing domestic 
securities are only a few possible barriers that preclude the integration of international 
stock markets. Black (1973) and Stulz(1981) show that the world market portfolio is not 
efficient for both domestic and foreign investors in the presence of differential taxation 
on foreign investments. 
Errunza and Losq (1985) examine the barrier which precludes domestic investors 
from investing in foreign assets but allows foreign investors to invest in domestic assets. 
This study shows that such restrictions will result in a higher return to foreign investors. 
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Eun and Janakivimanan (1986) and Gultekin, Gultekin and Penati (1989) study the barrier 
in the opposite direction. 
Taylor and Tonks (1989) study the effect of lifting the exchange control in the 
United Kingdom. By studying a set offive developed countries, which include the United 
Kingdom，West Germany, Netherlands, Japan and the United States, and using 
cointegration techniques, they find that although there is no significant increase in the 
correlation ofshort-run stock market returns in the post 1979 period, there does appear to 
be a marked increase in the comovements of these markets. The long-run diversification 
gain after the abolition ofU.K. exchange control is limited. 
Gultekin, Gultekin and Penati (1989) look at the problem of market segmentation 
from another angle. They study the impact of capital control on the integration of stock 
markets. Japan and the United States stock markets are investigated. In 1980, Japan 
enacted the Foreign Exchange and Foreign Trade Control Law which virtually eliminates 
the capital control. By using weekly stock returns data from January 1977 to December 
1984，and further dividing the sample into two parts, the paper illustrates the effect of 
liberalization on integration of the markets. The first subsample is from January 1977 to 
December 1980. The second subsample is from January 1981 to December 1984. Using 
multifactor asset pricing model, the authors show that the price risk in the U.S. and 
Japanese stock markets is different before, but not after, the liberalization. This evidence 
implies that governments are the sources ofinternational capital market segmentation. 
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Corenelius (1992) further looks at the problem of capital control in three 
emerging markets, Malaysia, Thailand and Korea. These three countries differ their capital 
controls ranging from ‘mild，to ‘severe’. The result of this study suggests that capital 
controls are quite effective in isolating the domestic market from foreign disturbances. 
However, with the gradual liberalization offinancial system, the future removal ofcontrol 
may cause important portfolio effects. 
Rogers (1994) analyses the barriers to foreign entry and the transmission of stock 
prices in four major markets ( Japan, Germany，Great Britain, and the United States) amid 
two groups of emerging markets, Latin American group(Mexico, Chile and Argentina) 
and Asian group(Taiwan, Korea and Thailand). Both short-term and long run effects 
around the crash ofOctober 1987 are studied. It is shown that for all major markets, the 
volatility of individual market returns and price spillovers from one market to another 
increase immediately after the crash. However, among the emerging markets, the volatility 
rises but price spillovers are found only from the U.S into Thailand and Chile. The 
increased volatility of individual market retums after the crash makes international 
arbitrage more worthwhile, because the transaction costs are low relative to the expected 
retum from arbitrage. The increased price spillovers are primarily due to the low 
transaction costs. For markets like Taiwan and Korea, where foreign entry barriers make 
transaction cost so high that the rise in volatility after the crash is not enough to overcome 
the transaction cost, the price spillover cannot be observed. The implication ofthis study 
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is that foreign entry barrier is probably the reason for the emerging markets to be poorly 
integrated and that the welfare gains from cross-border portfolio diversification may be 
large. 
Whether the capital markets are integrated has important implications for both 
economic policy and investment strategy. Several authors based on pro-mid 80,s data tend 
to suggest that the international capital markets are mildly-segmented. (See for example 
Errunza and Losq(1985) and Jorion and Schwartz(1986)). 
After stock markets crash in October 1987, there is an increasing attention on the 
integration of the stock markets. Kasa (1992) points out that the equity prices in all 
national markets tend to follow an upward trend over long horizons. Ifall national markets 
share one common stochastic trends, the gains from diversification may be overstated for 
investors with long holding periods. With one common trend, all equity markets will be 
perfectly correlated in the long run. By investigating the equity markets in the U.S, Japan， 
England, Germany and Canada from 1974 to 1990，Kasa finds evidence on the presence of 
a single common stochastic trend lies behind the long run comovement ofthese five equity 
markets. This result shows that long mn diversification gain for investors is limited. 
Byers and Peel (1993) investigate the diversification potential among five 
developed markets by using both bivariate and multivariate cointegration tests. The sample 
period covered in the study is from October 1979 to October 1989. Including the event of 
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the Crash in 1987 may significantly distort the empirical results. The test is based on two 
periods, one without incorporating the crash and one for the whole sample period. The 
results show little evidence on the cointegration for both the group with incorporating the 
crash and the group without. The only exception is that the U.K. and Japanese market 
appear to be cointegrated. 
Contrary to Byers and Peel (1993)，Chou, Ng and Pi (1994) derive evidence on the 
integration of international stock markets by adopting multivariate cointegration test of 
Johansen. Six developed countries' stock market indices, including that of the United 
States, Canada, the United Kingdom, France, Germany and Japan are cointegrated. The 
results indicate that there exist long mn relationships among the six developed countries, 
so international diversification gain among these countries is limited. The subsample and 
subgroup analysis indicate that the cointegration relationships have become stronger over 
time. 
Korajczyk (1996) measures the stock market integration for both developed and 
emerging markets. In his paper, Korajczyk constructs a measure of deviations from capital 
market integration that can be consistently applied across countries. It is assumed that the 
markets are integrated and the deviations of asset returns from an equilibrium model of 
returns are measured. This measure is applied over twenty-four national stock markets and 
the results indicate that market segmentation tends to be much larger for emerging 
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markets than for developed markets. It is also shown that the measure tends to decrease 
over time, a result which is consistent with the growing market integration. 
Ammer and Mei (1996) develop a new framework for measuring the financial and 
real linkage among countries. By using the data from 1957 to 1989 for the United States 
and the United Kingdom, they find closer financial linkage after the Bretton Woods 
currency arrangement was abandoned and the exchange controls in Britain were 
suspended. They further extend the study to fifteen industrialized countries by adopting 
pairwise application. The results oftheir findings show that the news about future dividend 
growth is more correlated among countries than among contemporaneous output 
measures. This suggests that there are lags in the international transmission of economic 
shocks and that contemporaneous output correlation may understate the magnitude of 
integration. 
Most previous works concentrate on the investigation of the stock markets in the 
U.S., Japan and Europe. Asia has experienced fast economic growth in the past two 
decades and its total stock market capitalization excluding Japan has grown fourthfold. 
Nevertheless, there are still very limited studies on the integration of the Asian markets 
with the world market. Chan, Gup and Pan (1992) study the relationships among four little 
tigers' stock markets with Japan and with the U.S. before the 1987 crash. They adopt 
augmented Dickey-Fuller tests of cointegration. Their findings show that the stock prices 
in those countries are weak-form efficient individually and collectively in the long-run. 
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Chowdhuny (1994) studies the same set of six stock markets as Chan, Gup and 
Pan(1992). By using VAR modelling techniques, the presence of the dynamic interactions 
among stock indices is shown. The result also indicates that a significant link exists 
between the stock markets of Hong Kong and Singapore and those of Japan and the U.S. 
More recently, DeFusco，Geppert and Tsetsekos (1996) study the behaviour of 13 
emerging stock markets and the U.S. in the post crash period. Among the 13 emerging 
stock markets, five countries in Asia are included. They are Korea, the Philippines, 
Taiwan, Malaysia and Thailand. Their empirical results suggest that there does not exist 
any cointegrating relationship among the emerging stock markets. The apparent 




4.1 Cointegration and Diversification 
International diversification aUows investors to attain a higher gain than does the 
undiversified portfolio without increasing the risk of the portfolio. The diversification gain 
depends on the correlations among national stock markets used to form the diversified 
portfolio. The lower the correlation, the higher the diversified gain is. In this paper, we 
first start to study the correlation between national stock markets by using cannonical 
correlation analysis as presented in Tsay and Tiao (1990) to illustrate the behaviour of the 
s-period retum correlation in a multivariate setting. The approach as presented in 
DeFusco, Geppert and Tsetsekos(1996) decomposes stock market prices into permanent 
(stochastic trend) and temporary (transitory) components. Following the methodology 
raised by DeFusco .et al. (1996), we let Pt be an N-dimensional time series of the natural 
logarithm of stock market prices with t indexed from 1 to T. We further define matrix A 
based on the decomposition as outlined in Tsay and Tiao (1990) 
「T 1 - 1 �T T T , ] - l �T 1 
A = Y . P t P t ^ P t P t - l ^ P t - l P t - l ^ P t - l P t (1). 
J = 2 � b = 2 � L k 2 � L z = 2 � 
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The first h a l f o f A is the coefficient matrix obtained from a matrix regression of 
Pt-i on Pt. The second h a l f o f A i s the coefficient matrix from a matrix regression of Pt on 
Pt-i. The next step is to obtain eigenvalues and eigenvectors of A from equation (1) such 
that the eigenvectors are orthogonal to each other. Let X1>X2> ……^ ^N be the 
eigenvalues in descending order of magnitude. Let coi,co2 .....，_ be the corresponding 
eigenvectors. We further transform the series such that Yh = CO'i Pt The yit is called the 
canonical variate and by construction uncorrelated with each other. The merit ofcanonical 
variate approach is that it allows a simple way to decompose pt into permanent and 
temporary components. The procedure as presented in DeFusco, Geppert and 
Tsetsekos(1996) proceeds as follows. 
Let W = [coi,…，coN]' and y t= [ yu，."，yNt ]' which implies that yt = W • pt . Define 
pij as the (ij) th element o f B = W^ . Then pt can be written as 
Pit-lPijyjt � -
;=1 
Suppose there are k unit roots in pu, that is yu, .... ykt are random walks and 




U“= Z V y , (4). 
j=k+l 
Put equation (3) and (4) into equation (2)，then equation (2) can be rewritten as 
pit = Qit + Uit (5). 
From equation (5), qu is the permanent component of pt as yit, .... Ykt are all 
random walks, uu is the temporary component of pt as y(k+i)t, ....,yNt are all stationary. 
The one period return for stock index f i s , 
Rft^Pft-Pft-i (6). 
The one period return for stock index f as shown in equation (6) can be divided 
into permanent and temporary component as pt does. 
R^, = Aq^^^Auft (7), 
where Aq^^ 二《,一 qpt-\ and ^Uft = uft - uft-x • 
Rewrite equation (2), 
40 
Pfi-hjjy,^ f Pfjy,, 
;=i ;=^+i 
where the first k terms are random walks and the last N-k terms are stationary. 
For s-period return for stock index f , 
Rfi^Pt-Pt-s 
- i f / y j t - yjt-s) + ,^Jfi^j^ - 力 卜 》 （ 8 ) -
Let cjj (s) be the unconditional standard deviation of the s-period difference of the 
jth canonical variate. Because the canonical variates are uncorrelated with each other by 
construction, the unconditional variance of the s-period return of stock index f from 
equation (8) is: 
V a r ^ = E ( i ^ ^ - ^ ( i ^ > ) f 
= E {R^ff 
= Z y ^ c 7 5 « M Z f ^ a j ( s ) (9). 
;=1 •“ j=M 
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The first k canonical variates are random walks, and the unconditional variance of 
the s-period difference is simply s times the unconditional variance of the first difference. 
The covariance between the s-period retums of national index fand g is: 
Cov (R^^,Rl) = E i f i ^ ( y j , - y j , J + Z M ^ J ^ ' ^ J ^ ) 
[_y=i j=k+i _ 
i^^(yjt-y,-h \ j A y ^ - y ^ - ) 
_;=1 _/=K+i J 
= t P f j P ^ c j ] < _ S PjjP^cj]{s) (10), 
y=i j=k+i 
( � Cov{R^j,,R%t) 
p ( R f i , R g t ) 二 I I M 
^ ) ^Var{R^j,)^Var{Ry) 
ipjjP^cj]{l)s^ i PfjP^<r]{s) 
— •/二1 尸众 + 1 (11). 
\ip\cj]i})s^ Z p}jaYs)]^Pla]{\)s^ Z P>\is) 
〜j:l JJ J j=k+l Vi=l j=k+Y 
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The Tsay and Tiao procedure effectively decomposes the original N series into N 
new orthogonal series. The first k series are random walks and the remaining N-k series 
are stationary. After decomposition, the number of stationary series corresponds to the 
cointegration vector in the system. The number of random walk series corresponds to the 
stochastic trends governing the system. 
If N national stock markets indices are cointegrated and there are r cointegrating 
vectors, N-r independent stochastic trends will drive the N series. The correlation between 
market indices as shown in equation (11) will depend on s, the investment horizon. 
Therefore, the correlation derived from weekly data will not be equal to the correlation 
derived from the monthly data. Investing in different horizon will therefore lead to 
different correlation between markets. 
If the N national stock markets indices are not cointegrated, N independent 
stochastic trends drive the whole system. N canonical variates from Tray and Tiao 
decomposition will all be random walks. This implies that the second sum ofequation (9) 
and (10) will vanish, and the correlation between stock indices will not depend on the 
investment horizon. 
Ifstock indices are not cointegrated, then the s-period retum correlation is 
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S PfjPgi<y)i^) 
核 ‘ ) > f , ) . , , 仰 . 
1;,』叫,=1特) 
It is clear from equation (12) that if stock indices are not cointegrated, the 
correlation between stock fand g will not depend on s, the investment horizon. Therefore, 
the correlation between weekly returns and monthly returns will be the same. 
It is worth noting from the above derivations that if a system of nonstationary 
system is not cointegrated in weekly investment horizon, we should expect the same 
results in monthly and even quarterly investment horizon. On the other hand, if we find a 
system of nonstationary variables is cointegrated in weekly investment horizon, we 
should expect the correlations among the variables to change with the investment horizon. 
We may find one cointegrating vector in weekly investment horizon. It is not surprising to 
find one or more cointegrating vectors in different investment horizon as the correlations 
among the variables will change with the investment horizon s. 
The benefit ofinternational diversification will be restricted if the market indices in 
one portfolio are cointegrated, as the presence of common factors limit the degree of 
independent variation. That means disturbances in one market will significantly affect the 
behaviour of the other markets. The main objective of international portfolio 
diversification is to eliminate the unsystematic risk, which is defined as the risk that can be 
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eliminated by choosing well diversified assets. When the portfolio is said to be 
cointegrated, that means in effect, there exists long run relationship among the constituent 
assets o f the portfolio. The unsystematic risk cannot be well diversified. 
4.2 Testing for Cointegration 
Cointegration test depends crucially on the stationarity of the stock market prices. 
In this paper, our empirical test is divided into two parts: (1) test for the order of 
integration by using unit-root test (2) test for the number of cointegrating vectors in the 
system of stock prices. 
To test the order of integration, both Augmented Dickey-Fuller and Phillips-
Perron tests are used. Augmented Dickey-Fuller test assumes that the errors are 
statistically independent and have a constant variance while Phillip-Perron test allows the 
disturbances to be weakly dependent and heterogeneously distributed. Let Pu be the 
logarithm of the stock market index of country i at time t. Four different models are 
presented below. 
Model 1 : APit = a + yPit-i + ZPAPit-j + £it , 
y=i 
Model 2 : APit = a + pt + yPit-i + Z P A Pit-j + Sit ， 
y=i 
Model 3 : APit = a + yPu-i + su， 
Model 4 : APit = a + p( t-T/2)+ yPu-i + eu • 
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The Augmented Dickey-Fuller tests without and with trend are presented in 
Model 1 and 2 with associated test statistics tu and t.. The Phillips and Perron tests 
without and with trend are presented in model 3 and 4 with associated test statistics 
Z{C)andZ{ta) • The critical values for both Augmented Dickey-Fuller test and Phillips-
Perron test are the same as those for Dickey-Fuller test. The null hypothesis for all o f t he 
four models is y 二 0 . Once the price indices in all the countries have been determined to 
be integrated o f the same order, cointegration test can be applied. 
The approach used to test for cointegration among international stock market 
prices in this paper is Johansen(1988) and Johansen and Juselius (1989). This approach 
has several advantages over the two-step procedure ofEngle and Granger(1987). In a well 
diversified portfolio, assets usually are picked up from more than two countries. Besides, 
we do not have strong confidence on which country should regress on the other one. 
Consider two regressions: 
y= a+ bx + 6i ’ 
x= c+ dy + ej . 
As sample size grows infinitely large, asymptotic theory indicates that the test for a 
unit root in {ei] sequence should become equivalent to the test for a unit root in {e；} 
sequence. In practice, sample size usually cannot go infinitely large, and the validity of the 
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asymptotic property is in doubt. It is probable to find that the regression of y on x will 
indicate the cointegration of the variables, while the regression of x on y will show the 
opposite conclusion. By using Johansen(1988) and Johansen and Juselius (1989) 
procedure ’ we need not tackle this problem. Another defect of the Engle-Granger 
procedure is that it relies on a two-step estimation. Any error introduced by researcher on 
step 1 will carry on to step 2. The Johansen procedure employs the maximum likelihood 
estimators, which circumvent this problem. 
Let Pt be a Nx l vector of the logarithm of international stock market prices, 
Pit,P2t,...,PNt] where Pit is the logarithm of the stock market index of country i. All 
market indices are assumed to be cointegrated of order one. We further assume Pt has an 
AR(k) representation, 
P, = jJ, + rii Pt-\ +• • • •+ Uk Pt-k + er , 
where n i , . . ,ri;t are NxN matrices of coefficients and \Ji is the drift term. This AR(k) 
representation can be rewritten in terms of its first difference, k-1 lagged differences and 
one lagged level as， 
APt = M + Ti^Pt-l^-^Tk-l^Pt-k^l^^Pt-k^et, 
where Tj = - ( / 一 n i -•. - n；),i 二 1,. • •，k -1 
a n d n = — ( / - n i - � . - n A ： ) . 
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The appropriate lag length of the autoregressive presentation can be determined with the 
log likelihood test statistic.^ 
The matrix U is called long-run impact matrix. There are three cases for the rank 
of n. Ifrank(n) = 0，then n = 0 and all of the processes in Pt are non-stationary. Ifrank 
of (n) = N, then all the variables in Pt are stationary. If rank of (U) = r where 0< r < N， 
then there are r cointegrating vectors or stationary long run relationships among the N 
variables in Pt and N-r common stochastic trends. 
The number of distinct cointegrating vectors can be obtained by checking the 
significance o f the characteristic roots of H The rank of a matrix is equal to the number 
of its characteristic roots that differ from zero. The Trace Test and the Maximum 
Eigenvalue Test are used to test for the number of characteristic roots that are 
insignificantly different from zero. The test statistics are: 
n 
2trace(r) = - T S l n ( l - l y ) , 
i 二 r + 1 
AmaxOv +1) = - r i n ( l — 义厂 + )^ 
where Xi 二 the estimated values of the characteristic roots (also called eigenvalues) 
5 AIC and SBC statistics can also be used to determine the appropriate lag length. It is prudent to examine 
the residuals ofindividual equations for serial correlation. 
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and T = the number of usable observations. 
The first statistic tests the null hypothesis that the number of distinct cointegrating 
vectors is less than or equal to r against a general alternative. The second statistic tests the 
null that the number of cointegrating vectors is r against the alternative of r+1 
cointegrating vectors. Johansen and Juselius (1990) provide the critical values of the >itrace 




In this paper, the empirical work is based on the weekly and monthly stock market 
indices in the U.S, Japan, Hong Kong, Singapore, Korea, Taiwan, Malaysia，Indonesia, 
Thailand and the Philippines. Morgan Stanley Capital International (MSCI) Index in U.S. 
dollars is used to represent each market. The data were extracted from Datastream and the 
sample period covered is from January 1988 to December 1996. For weekly data, we 
follow the practice ofMacDonald and Taylor (1988) and Chan, Gup and Pan (1992) to 
use Wednesday closing stock prices to represent the weekly stock prices. If Wednesday 
observation is missing (maybe due to holiday), Thursday or Tuesday stock index is used 
to represent that week's index. The weekly dataset has 469 observations for each market. 
The last trading day index in each month is used to represent monthly stock index. There 
are a total of 108 observations in monthly dataset for each market. By investigating both 
weekly and monthly data, we are able to provide results that are robust to the investment 
horizon. 
5.1 MSCI Index 
Morgan Stanley Capital International Indices in U.S. dollar are used other than 
local market indices. Local market indices are generally not comparable with one another 
due to differences in the representation of the local markets, mathematical formulas, base 
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dates and methods of adjusting for capital changes. However, MSCI index applies the 
same selection criteria and calculation methodology across all markets for both developed 
and emerging markets. Besides, the MSCI index is constructed in the way that it can 
better represent the whole market. Each MSCI index aims to capture 60% oftotal market 
capitalization at both country and industry level. The constituents of country index are 
liquid, have adequate float, and have little or no cross-ownership. MSCI index in U.S 
dollar is used other than the index in local currency. Almost all the prices of the Asian 
Funds traded in Asia are quoted in U.S dollar. Besides, if we use local currency, then the 
results have to be adjusted for the currency risks. MSCI constructs indices in the way that 
they use daily close exchange rates to convert the index into U.S dollar. 
5.2 Asian Funds 
By the end of 1996, there are 350 Asian Funds authorized in Asia. All the 
information of the Asian Funds used in this paper was extracted from Asian Funds 
Analyses^ and Hong Kong Investment Funds Yearbook (1996). For the purpose of 
international diversification, any portfolio constituents must have at least two countries. 
Therefore, we exclude all ofthose single country funds. MSCI index is diversified across 
different industries. We therefore exclude those funds which invest only on some specific 
sectors. Finally, there are 99 funds which are diversified across industries and hold assets 
in more than two countries are left for our research. 




This chapter presents evidence on the integration of international stock markets 
and evaluates how successful the mutual funds can diversify their portfolios 
internationally. The empirical work is summarized into three sections. The first section 
examines which factor, regional or world, dominates the integration of Asian stock 
markets. The second section tests the existence of any long run relationship among the 
major stock markets in Asia. The last section tests whether country constituents ofAsian 
funds are cointegrated. The results have important implications on the risk minimization 
achieved by international investors. 
6.1 Unit Root Test 
6.1.1 ADF and Phillips-Perron Unit Root Test 
We first test for unit root in each price series based on Augmented Dickey-Fuller 
(ADF) and Phillips-Perron tests discussed in the Methodology chapter. Table 2 presents 
the results of the unit root tests. All the tests are based on the logarithm of the stock 
indices. The test results for weekly data are reported in Panel A and those for monthly 
data are in Panel B. For the whole set of ten countries, which include the U.S, Japan, 
Hong Kong, Singapore, Korea, Taiwan, Indonesia, Malaysia, Philippines and Thailand, the 
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Table 2 Univariate Unit Root Tests 
Adjusted Dickey- Fuller (ADF) V no trend ； t, with trend， 
and Phillips-Perron Z(t*a) no trend ； Z ( fa ) with trend. 
Panel A Weekly Index 
Country V ^ ^ ^ P ^ 
HongKong ^ 4 3 6 ^ 1 ^ ^ 7 ^ -0.71644 -蘭4 
Singapore -1.5196 -2.0685 -2.1529 -10.648 
Taiwan -3.1225 -3.1228 -10.506 -10.443 
Korea -1.7220 -1-6504 -6.2253 -5.894 
Japan -1.8044 -1-8285 -7.065 -7.6872 
USA 0.38302 -1.8545 0.2786 -12.608 
Indonesia -7.4509 -7.2805 -7.4937 -7.3348 
Malaysia -1.0510 -2.2984 -1.7549 -13.159 
PhiUppines -1.2748 -2.4676 -1.3263 _5.1102 
Thailand -1.7761 -1.2505 -4.3450 -5.7193 
None o f the above statistics are significant at 5% significance level 
Panel B Monthly Index 
Country V “ 极“） 欲“） 
HongKong -0.24879 -1.7448 -0.62753 "2-6861 
Singapore -1.2625 -2.8695 -1.2551 -2.8731 
Taiwan -2.5159 -2.4408 -2.7458 -2-7418 
Korea -2.3901 -2.3669 -1.6932 -1.6303 
Japan -2.1515 -2.2271 -2.1328 -2.2120 
USA 0.10152 -2.2222 0.19456 -2.1313 
Indonesia -2.6899 -3.3233 -2.7683 -2.6874 
Malaysia -0.97079 -2.6247 -1.1006 -2.7390 
PhiUppines -1.2429 -1.8144 -1-2607 -1.9827 
ThaUand -2.2526 -1.3886 -2.2388 -1.6576 
None of the above statistics are significant at 5% significance level 
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Table 3. Unit Root Test on First Difference 
Panel A Weekly Index 
Country V “ Z(t*a) Z ( t \ ) 
HongKong -217.58* -216.66* -217.4* "216.48* 
Singapore -276.04* -275.26* -270.98* -270.43* 
Taiwan -86.203* -85.897* -83.482* -83.191* 
Korea -133.61* -133.27* -135.77* -135.62* 
Japan -265.64* -264.56* -263.16* -262.09* 
USA -324.19* -322.9* -338.73* -337.47* 
Indonesia -86.374* -86.258* -85.750* -85.763* 
Malaysia -153.26* -152.65* -155.69* -155.07* 
Phillipines -125.32* -124.8* -120.55* -120.05* 
Thailand -122.60* -122.66* -118.91* -119.29* 
* significant at 5% significance level 
Panel B Monthly Index 
Country V t: Z ( t \ ) Z(t^a) 
HongKong -99.080* -97.253* -101.17* "99.314* 
Singapore -71.912* -70.725* -74.206* -73.052* 
Taiwan -36.812* -36.120* -35.291* -34.628* 
Korea -62.215* -61.536* -62.219* -61.687* 
Japan -109.31* -107.28* -113.84* -111.72* 
USA -163.9* -161.3* -174.91* -172.79* 
Indonesia -38.570* -38.255* -37.257* -37.120* 
Malaysia -70.742* -69.557* -74.060* -72.840* 
Phillipines -55.345* -54.498* -51.143* -50.412* 
Thailand -52.578* -52.166* 49.686* 49.496* 
* significant at 5% significance level 
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null hypothesis o f t h e presence of a unit root cannot be rejected at 5% significance level 
for both with and without time trend models. These results indicate that stock market 
index in each country is nonstationary. We further test on the first differences of each 
stock price index to ensure the order of integration. Table 3 shows for all the countries, 
the null hypothesis of the presence of a unit root in first differences of each stock prices 
index is rejected at 5% significance level for both weekly and monthly dataset. Therefore, 
the stock market index ofeach country is integrated of order one. Since they are all in the 
same order, we can now continue to test the possibility that there is any long run 
equilibrium relationship among the stock market indices based on the idea of 
cointegration. That is, we test whether there are some stationary linear combinations of 
the series. The technique employed here is Johansen and Juselius trace and maximum 
cointegration test. 
6.1.2 Unit Root Test with Structual Break 
When there are points of structural change, Augmented Dickey-Fuller and the 
Phillips-Perron test statistics are biased towards the nonrejection of the unit root. During 
our sample period, most of the countries have undertaken financial reforms, it is therefore 
suspected that there are possible breaks that may affect the previous results. Zivot and 
Andrews (1992) unit root tests with endogenously determined break-points are applied 
to the logarithm of the stock price indices. 
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Following Zivot and Andrews (1992), the null hypothesis for the three models is 
Pt= 1^  + Pt-i + et. For alternative hypothesis, we assume that { P t} can be represented by a 
trend-stationary process with an one-time break in the trend occurring at an unknown 
point in time. Our goal is to estimate the break point that gives the most weight to the 
trend-stationary alternatives. 
. k 
Model A: Pt - J^^ + 0^ DUt W ^ T ^ + a^Pt -1 + 2： cfAPt-j^et, 
7 二 1 
k 
M o d e l B : P , = ;^^ + g ^ Z ) r , ( b + 3 ^ , + 5 ^ i ^ , _ l + S cj^Pt-j^et. 
7 = 1 
Model C : 
]^ 
P^ = lf + O ^ D u A ) ^ f t + r^DTtW + a^Pt-l^ ^ c^^Pt-j + h^ 
J = 1 
where D U t W 二 1 if t �丁入， 0 otherwise; DTtW = t -TX if t > TA,, 0 otherwise. We 
put "hats" on X parameters in Model A to Model C to emphasize that they correspond to 
estimated values of the break fraction. Model A allows a one time change in the intercept 
of the trend function. Model B allows a change in the slope of the trend function without 
any sudden change in the level at the time of the break is allowed. Model C allows both a 
one time change in the intercept as well as the change in the slope of the trend function at 
the breakpoint. 
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One possible estimation scheme is to choose the break point that gives the least 
favorable result for the null hypothesis by using the t-statistics, that is to choose X such 
that the one-sided t statistic for testing a ' = 1 ( I = A,B,C) is minimized. Let Xinf denote 
such a minimizing value for model 1. Then by definition, 
/^^[lLf]= inf G'W，i=A^B,C， 
AcA 
where 八 is a specified closed subset of (0,1). 
Table 4 reports the results ofthe unit root tests with estimated structual breaks for 
all the three models. Panel A gives the weekly results and panel B gives the monthly 
results. The critical values of the t-statistics with estimated breakpoints are constructed by 
Zivot and Andrews (1992) and are presented at the bottom of the table. For both weekly 
and monthly data, we fail to reject the null hypothesis of presenting a unit root in three 
models. The message here is clear and we can confirm that all the stock price indices are 
non-stationary and are ofintegration oforder one. 
6.2 Cointegration Test on Stock Markets 
6.2.1 Regional Factor Vs World Factor 
Japan has the largest stock exchange in Asia in terms of market capitalization.The 
Japanese Economy is the largest in the region and it is chosen to represent the regional 
factor. The U.S. has a market capitalization of4626 billion of U.S dollars by the end of 
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Table 4. Unit Root Test With Endogenously Determined Break-Point 
Panel A Weekly Data 
Country J ^ A ^ ^ / ^ C 
Hong Kong -0.1976 -2.5950 -1.1531 
Singapore -0.4285 -1.5132 -0.6245 
Taiwan -1.8159 -1.6724 -0.7938 
Korea -0.7958 -1.3892 -0.6297 
Japan -1.3933 -1.7878 -1-7085 
USA -0.2682 -0.5225 -0.5507 
bidonesia -0.3279 -1.1531 "0-5938 
Malaysia -0.7826 -2.6837 -1.2295 
Phmppines -0.1777 -1-4292 -1.2361 
ThaUand -0.0317 -0.6967 -0.2813 
Panel B MontWy Data 
" ^ = ^ ^ ^ ^ 
Hong Kong -1.6890 -1.8026 -1.3946 
Singapore -2.1784 -2.2522 -2.1218 
Taiwan -1.9961 -2.1458 -1.3108 
Korea -1.1337 -1.1994 -1.2709 
Japan -1.3538 -1.1311 -2.2001 
USA -0.2852 -0.3934 -0.4839 
Indonesia -0.8567 -0.9929 -1.2162 
Malaysia -1.6416 -1.8459 -1.5390 
PhiUppines -0.8596 -1.0599 -0.8403 
ThaUand -0.3479 -0.4685 -0.8097 
Notes: 
1. Critical values oft-statistics at 10% for Model A is -4.58, for Model B is -4.11 and for 
Model C is -4.82. 
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1994，representing 36% of the total world market capitalization. Therefore the U.S. is 
chosen to represent the world factor. We first apply cointegration tests on the set ofJapan 
and eight Asian countries and then on the set of the U.S and eight Asian countries. The 
eight Asian countries included in this set are Hong Kong, Singapore, Korea, Taiwan, 
Indonesia, Malaysia, Thailand and Philippines. The cointegration test results are reported 
in Table 5. All the tests are based on the logarithm of the stock indices. Test results for 
weekly data are reported in Panel A and for monthly data are in Panel B. 
For the weekly data case, the null hypothesis of no cointegrating vector is not 
rejected for the U.S set . However, it is rejected at 5% significance level for the Japanese 
set. Further test on the null hypothesis of one or less cointegrating vector on the Japanese 
set is not rejected. This clearly indicates that there presents a linear combination of long-
run relationship among the Japanese stock market and other Asian stock markets. The 
system of the stock markets including the U.S is not cointegrated, but the system of stock 
markets including Japan is cointegrated. This result supports that regional factor is more 
important than the world factor in determing the integration of the Asian stock markets 
The message from the monthly data case analysis is similar. The null hypothesis 
of no cointegrating vector is not rejected for the U.S set , but it is rejected at 5% 
significance level for the Japanese set. Further test on the null hypothesis of one or less 
than one cointegrating vector is not rejected for the Japanese set. This result again 
confirms that there exists long run relationship among Japanese stock market and other 
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Table 5. 
Trace and Maximum Eigenvalue Test Statistics for Cointegration 
Panel A Weekly Index 
No. of Cointegrating vector US & Asian countries Japan & Asian countries 
Order ofVar 5 4 
Trace Maximum Trace Maximum 
Test ^. , 
Test Eigenvalue Eigenvalue 
0 183.0976 49.3878 210.1174* 64.2506* 
1 133.7.98 41.7673 145.8666 46.8041 
2 91.9425 24.7176 99.0625 30.6781 
3 67.2249 22.8467 68.3845 26.6106 
4 44.3782 19.4625 41.7738 17.4927 
5 24.9158 13.7973 24.2811 13.9105 
6 11.1185 7.0224— 10.3705 8.0413 
7 4.0961 3.5736— 2.3292 2.3229 
8 0.52249 0.52249 0.0063465 0.0063465 
Panel B Monthly Index 
No of Cointegrating US & Asian countries Japan & Asian countries 
vector 
Order o fVar 2 
Trace Maximum Trace Maximum 
Te^ Eigenvalue Te^ Eigenvalue 
0 170.0678 51.0613 210.6652* 66.1037* 
1 119.0065 31.0665 144.5615 41.5341 
2 87.9400 28.4010 103.0274 30.4374 
3 59.5390 19.6149 72.5900 25.0654 
4 39.9241 15.8637 47.5246 19.5713 
5 24.0605 14.0798 27.9533 14.3615 
6 9.9807 7.5159 13.5918 8.8464 
7 2.4648 2.3074 4.7454 4.3672 
8 0.15735 0.15735 0.37814 0.37814 
* significant at 5% level 
Asian countries included are : Hong Kong, Singapore, Taiwan, Korea, Indonesia, 
Malaysia, Thailand, Philippines 
60 
Asian stock markets. By using weekly and monthly data, we are able to derive robust 
results which indicate the regional factor in Asia Pacific region is dominating the world 
factor in economic integration of the Asian stock markets. 
6.2.2 Integration ofthe Asian Markets 
To get a thorough understanding of the cointegration relationships among the 
Asian countries, we apply cointegration tests on two subsets of indices. Specifically, we 
consider the long run relationships among the Newly Industrialized Economies O ^ s ) in 
Asia together with Japan. This set of countries is characterized with a more liberalized 
financial system and advanced economic development compared to other countries in the 
region. We also consider the emerging markets group of the region, which includes 
Malaysia, Thailand, the Philippines and Indonesia together with Japan. The cointegration 
test results are reported in Table 6. All the tests are based on the logarithm of the stock 
indices. Test results for weekly data are reported in Panel A and those for the monthly 
data are in Panel B. 
For the weekly data case, the null hypothesis of no cointegration is not rejected for 
the emerging market group. However, it is rejected at 5% significance level for the MEs 
group. For the MEs group, the nulls of one or less than one cointegrating vector are not 
rejected. The evidence points to the existence of one conintegrating vector in the system 
and shows a general picture that there is a cointegration relationship between Japan Hong 
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Table 6 
Trace and Maximum Eigenvalue Test Statistics for Cointegration 
Panel A Weekly Index 
No of Cointegrating Japan & Nffis Japan & Asian Emerging Markets 
vector 
Order ofVar J ^ 
Trace Maximum Trace Maximum 
Test Eigenvalue Test Eigenvalue 
0 73.5130* 34.0499* 55.5692 21.8915 
1 39.4632 26.5743 33.6777 17.7419 
7 ~ 12.8888 8.9318 15.9358 11-4684 
3 3.9570 3.8520 4.4674 4.1844 
4 0.10501 0.10501 0.28303 0.28303 
Panel B Monthly Index 
No of Cointegrating Japan & M E s Japan & Asian Emerging Markets 
vector 
Order o fVar 2 2 
Trace Maximum Trace Maximum 
Test Eigenvalue Te^ Eigenvalue 
0 84.5173* 45.0599 47.1050 19.1479 
1 39.4574 26.0218 27.9571 15.0936 
2 13.4357 7.9921 12.8635 7.0650 
3 5.4435 5.4153 5.7986 5.3122 
4 0.028225 0.028225 0.48636 0.48636 
* significant at 5% level 
Nffis included are : Hong Kong, Singapore, Taiwan, Korea. 
Asian Emerging Markets included are : Indonesia, Malaysia, Philippines, Thailand. 
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Kong, Singapore, Korea and Taiwan. The message from the monthly data case analysis is 
similar. The null hypothesis of no cointegration is not rejected for the emerging markets 
group. However, it is rejected at 5% significance level for the M E s group. For the M E s 
group, the null of one or less than one cointegrating vector is not rejected. This result 
further supports the existence of a cointegration relationship among the M E s and Japan. 
Furthermore, the results also support on the derivation results we get in Chapter 4 section 
1. It is derived that i f two series are not cointegrated then the correlation is independent of 
the investment horizon. That is to say if two series are not cointegrated in weekly 
investment horizon, they should not be cointegrated in monthly investment horizon either. 
In the past, many authors derive evidence on the integration of stock markets in 
developed countries. With the market development towards globalization and 
liberalization and its potential effects on the integration of international stock markets, it is 
interesting to see that even in Asia the newly industrialized countries are integrated with 
Japan. 
6.3 Cointegration Test on the Asian Funds 
Since securities prices reflect the effect of country-specific factors and therefore 
tend to covary less across countries than within countries, internationally diversified 
portfolios should be substantially less risky than purely domestic portfolios. In practice, 
domestic investors may find it costly or sometimes, impossible to directly invest in certain 
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foreign stock markets. In many emerging stock markets, foreign investors are legally 
prohibited to directly purchase equity securities. Even in those markets which permit 
foreign ownership, securities eligible for investment often are limited. Consequently, it is 
difficult to obtain a portfolio which is equivalent to the country's market index. 
Mutual funds provide a bridge for investors to achieve international diversification 
‘at home, without incurring excessive costs. Most small investors may not have enough 
time and money that are needed to achieve international diversification. Before comparing 
various statistics on the fund performance of those funds, investors should check for one 
fundamental and most important function of the funds, that is whether those funds can 
really serve the function of reducing portfolio risk by international diversification. If the 
country constituents of a fund are cointegrated, there exists some stationary linear 
combinations of the series. The tabloid occurred in one country will substantially cause the 
disturbances in other countries. The stock price series will then move in line with each 
other. The risk ofthe portfolios cannot be reduced by investing among those countries. 
By the end of 1996, there are total of 350 authorized Asian funds available to 
Asian investors7 In this paper, we test whether those Asian funds can achieve the goal of 
international diversification by adopting cointegration tests on the country counstitutes of 
the funds. We exclude those single country funds, as their portfolios invest in one single 
country and cannot perform international diversification. We also exclude those funds 
which concentrate their investment in some specific sectors, as we use MSCI index to 
7 According to Benchmark Limited, "Asian Funds Analyses" 1997 
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mimic each country's portfolio, and MSCI index is not a one sector concentrated index. 
At last，99 authorized Asian funds which may successfully diversify across countries are 
available to investors in Asia. As individual country's weight in one portfolio will not 
affect the result ofcointegration test. We put funds with the same country constituents in 
the same group. To simplify the analysis, we group the funds according to the number of 
countries in the portfolios. We further code different combinations of countries in the way 
that the first digit of the code represent the number of countries in the portfolio and the 
second digit represent the order of the group which has the same number ofcountries. For 
example, in Table 7. , the first column of the third row is coded 8.1, which means this 
combination of portfolios includes eight countries and this is the first of those 
combinations which have eight countries. 
6.3.1 Weekly Results 
We employ Johansen and Juselius cointegration test on these different combination 
of portfolios to get a deep understanding of the cointegration relationships. The null 
hypothesis of no cointegrating vector is rejected at 5% significance level by 7 
combinations and the null is rejected at 10% significance level by 2 combinations. Among 
the 99 Asian funds, country constituents of 12 funds are found to be cointegrated by using 
weekly data. Ifinvestors randomly choose from these 99 funds, the probability ofpicking 
an undiversified portfolio is 12.12%. Further studying on the results reveals that the null 
hypothesis of one cointegrating vector among Japan, Hong Kong and Taiwan is not 
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rejected . Carefully inspect the country constituents of the funds also indicate that in all the 
cointegrated combinations, Japan and Hong Kong are present in the portfolios. The 
interpretation of th i s evidence is that the stock market prices in Japan , Hong Kong and 
Taiwan are integrated • This evidence together with the finding of the presence of Hong 
Kong and Japan in all the cointegrated portfolios, indicate that the Japanese stock market 
and Hong Kong stock market have become integrated with the other stock markets in 
Asia. 
Based on weekly data results, it is suggested that when constructing diversified 
portfolios in Asia-Pacific region, fund managers should avoid including Japan，Hong 
Kong and Taiwan together in one portfolio. 
6.3.2 Monthly Results 
In the monthly data case, the message is almost the same. The null hypothesis of 
no cointegrating vector is rejected at 5% significance level by 7 combinations and the null 
of no cointegrating vector is rejected at 10% significance level by 2 combinations. 
Among the 9 cointegrating portfolios, we pay special attention to one combination which 
is coded as 6.2. 6.2 has six countries in the set, which include Japan, Hong Kong, Korea, 
Malaysia, Indonesia and Philippines. 6.2 has the same set of countries as 5.6 except Korea. 
For 6.2, the null hypothesis o f the presence of two cointegrating vectors is not rejected. 
For 5.6, the null hypothesis of the presence of one cointegrating vector is not rejected. 
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This result indicates that adding Korea to the 5.6 country set will result in a broader and 
stronger linkage among the countries. Furthermore, the null hypothesis o f the presence of 
one cointegrating vector in Japan, Hong Kong and Taiwan is not rejected, showing the 
cointegration relationship among these three countries is robust at different investment 
horizon. 
Since the stock market prices ofJapan, Hong Kong and Taiwan are cointegrated, 
there exists a long-run relationship among the three countries. We can therefore construct 
a linear combination of stock price series in these three countries. Any disturbance 
occurring in one of three countries will substantially affect the other two markets. 
International diversification as to achieve risk minimization is therefore not an attainable 
goal. In reality, most investors may not have the techniques and time to identify whether 
the countries selected in one fund are cointegrated. Fund managers should be prudent in 
selecting country counstitutes of their portfolios so as to attain international 
diversification. 
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Table 7. Cointegration Tests on Asian Funds (Weekly Data) 
|
,de CountryBreakDown N o o f n o o f r Varlag 
Funds 
1 ~ ~ Japan, Hong Kong, Singapore, Taiwan, Korea, Malaysia, Thailand, Indonesia, 5 1* 4 
Philippines. 
1 Hong Kong, Singapore, Taiwan, Korea, Malaysia, Thailand, Indonesia, Philippines. 19 0 4 
2 ~ ~ U.S., Hong Kong, Singapore, Korea, Malaysia, Thailand, Lidonesia, Philippines. 1 0 4 
A ~ ~ Japan, Hong Kong, Singapore, Taiwan, Korea, Malaysia, Lidonesia. 1 1* 3 
2 ~ ~ Japan, Hong Kong, Singapore, Korea, Malaysia, Indonesia, Philippines. 1 1* 3 3 ~ ~ Hong Kong, Singapore, Korea, Malaysia, Thailand, Indonesia, Philippines. 2 0 4 ^  Taiw n, Korea, Mal ysia, Thailand, Indonesia. 5 , Lidonesia, Phil p nes. 3~ , i i a M laysia, Tha land, Indonesia, Phil ppines. 3T j o g o g Taiwan, Korea, Mal ysi , Tlwil nd, Indo esia, Philip ines. i ~ Singapore, Ta wan, Kore , Malaysi , Tl iland, Indo esia, Philip ines. 1 f3""" H n  K n , Sin ，Kore , alaysia, T w , Thail nd，Phil p i .  0 ~ Japan, ong ong Singapore, Kore a ysi Tliailand. 1* 2~ " Kore , alaysia, L done i , Ph lippi es. 1o g o g, ing pore, Mal ysi , Thail nd, Indo es , Pliilippines. 66 ^ 4 n n S T iw n, Kore , M ysi , Indo es a. 1 , Ind n si , hail , Ph lippines.  ^ U.S., Japan, Hong ng, Sing p i , Malays .   ?7 ~ Ho g K , i re, i , M l ysi , T ail i , bidonesia. 2 0 Z i n Kong, Si apore, T w n, l ysi , Th ilan , hil pp nes. 1 6 Ho g , i , i , M l i I o esi , h li es. 3  3 i  ga o , i , l ysi , Ph ppi es.2 o g , w  ~53 Taiwan, Korea, M laysi , L done .4 “ Si ap re Mal ysia Tliail nd Indone i , e . 7y5  Kore , P i p i . y 6  Japan, Hong Kong, M l ysi , Indone 1** J Sing pore, T iw n M l ys .   
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5.8 Hong Kong, Singapore, Taiwan, Malaysia, Indonesia. 1 0 3 
5.9 Hong Kong, Singapore, Korea, Malaysia, Indonesia. 1 0 2 
5.10 Hong Kong, Singapore, Malaysia, fodonesia, Philippines. 2 0 3 
4.1 Japan, Hong Kong, Singapore, Malaysia. 2 0 2 
4.2 Hong Kong, Singapore, Malaysia, Indonesia. 3 0 2 
4.3 Hong Kong, Singapore, Malaysia, Thailand. 3 0 2 
4.4 Singapore, Malaysia, Indonesia, Philippines. 2 0 2 
4.5 Singapore, Malaysia, Thailand, Indonesia. 1 0 2 
4.6 Hong Kong, Malaysia, Indonesia^ Philippines. 1 0 3 
4.7 Hong Kong, Malaysia, Thailand, Philippines. 1 0 3 
3.1 Japan, Hong Kong, Singapore. 1 0 2 
3.2 Hong Kong, Taiwan, Korea. 2 0 2 
3.3 Taiwan, Malaysia, Indonesia. 1 0 2 
3.4 Japan ,Singapore, Malaysia. 1 0 2 
3.5 Japan, Hong Kong, Taiwan. 1 ” * 2 
2.1 Japan, Singapore. 1 0 1 
~ n ~ ~ ~ Thailand, Malaysia. 1 0 2 
2.3 Indonesia, Philippines. 1 0 4 
* significant at 5% level. 
** significant at 10% level. 
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Table 8. Cointegration Tests on Asian Funds (Monthly Data) 
r ^ ~ CountryBreakDown ‘ “ ~ Noof n o o f r Varlag 
I Funds 
1 ^ Japan, Hong Kong, Singapore, Taiwan, Korea, Malaysia, Thailand, Indonesia, 5 \* 2 
I Philippines. 
h g l Hong Kong, Singapore, Taiwan, Korea, Malaysia, Tliailand, Indonesia, 19 0 1 
I Philippines. 
r J 2 U.S., Hong Kong, Singapore, Korea, Malaysia, Thailand, Indonesia, Philippines.~ 1 0 1 
r n Japan, Hong Kong, Singapore, Taiwan, Korea, Malaysia, Indonesia. 1 1* 1 
r ^ Japan, Hong Kong, Singapore, Korea, Malaysia, Indonesia, Philippines. 1 1* 1 
["73 Hong Kong, Singapore, Korea, Malaysia, Thailand, Indonesia, Philippines. 2 0 1 
r ^ Hong Kong, Singapore, Taiwan, Korea, Malaysia, Tliailand, Indonesia. 2 0 1 
("y^ Hong Kong, Singapore, Taiwan, Korea, Malaysia, Indonesia, Philippines. 2 0 1 
1 ^ Hong Kong, Singapore, Taiwan, Malaysia, Tliailand, Indonesia, Philippines. 3 0 2 
r y 7 Hong Kong, Taiwan, Korea, Malaysia, Tliailand, Indonesia, Philippines. 2 0 2 
r ^ Singapore, Taiwan, Korea, Malaysia, Thailand, bidonesia, Philippines. 1 0 2 
f T 9 Hong Kong, Singapore, Korea, Malaysia, Taiwati,Tliailand, Philippines. 1 0 1 
I 6.1 Japan, Hong Kong, Singapore, Korea, Malaysia, Tliailand. 1 1* 2 
I 6.2 Japan, Hong Kong, Korea, Malaysia, Lidonesia, Philippines. 1 2* 6 
r O Hong Kong, Singapore, Malaysia, Tliailand, Indonesia, Philippines. 6 0 2 
I 6.4 Hong Kong, Singapore, Taiwan, Korea, Malaysia, Indonesia. 3 0 1 
I 6.5 Japan,Hong Kong, Singapore, Indonesia, Tliailand, Philippines. 2 0 3 
I 6.6 U.S., Japan, Hong Kong, Singapore, Taiwan, Malaysia. 1 1* 2 
6.7 Hong Kong, Singapore, Taiwan, Malaysia, Tliailand, Indonesia. 2 0 4 
I 6.8 Hong Kong, Singapore, Taiwan, Malaysia, Thailand, Philippines. 1 0 4 
I 6.9 Hong Kong, Singapore, Taiwan, Malaysia, Indonesia, Philippines. 3 0 4 
5.1 Hong Kong, Singapore, Taiwan, Malaysia, Philippines. 1 0 2 
I 5.2 Hong Kong, Singapore, Malaysia, Thailand, Indonesia. 1 0 2 
I 5.3 Hong Kong, Taiwan, Korea, Malaysia, Indonesia. 1 0 1 
I 5.4 Singapore, Malaysia, Thailand，Indonesia, Philippines. 7 0 2 
I 5.5 Hong Kong, Singapore, Korea, Malaysia, Philippines. 1 0 4 
I 5.6 Japan, Hong Kong, Malaysia, Indonesia, Philippines. 1 1** -
I 5.7 Japan, Hong Kong, Singapore, Taiwan, Malaysia. 1 1* 2 
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~ Hong Kong, Singapore, Taiwan, Malaysia, Indonesia. 1 0 4 
5.9 Hong Kong, Singapore, Korea, Malaysia, Indonesia. 1 0 1 
5.10 Hong Kong, Singapore, Malaysia, Monesia, Philippines. 2 0 4 
~ n Japan, Hong Kong, Singapore, Malaysia. 2 0 2 
~42 Hong Kong, Singapore, Malaysia, Indonesia. 3 0 2 
~ 4 3 Hong Kong, Singapore, Malaysia, Thailand. 3 0 2 
" 4 4 Singapore, Malaysia, tadonesia, Philippines. 2 0 2 
~ 4 3 Singapore, Malaysia, Thailand, Indonesia. 1 0 3 
T i Hong Kong, Malaysia, bidonesia, Philippines. 1 0 4 
~ ^ Hong Kong, Malaysia, Tliailand, Philippines. 1 0 2 
i n 2 
3.1 Japan, Hong Kong, Singapore. ^ 
3.2 Hong Kong, Taiwan, Korea. 2 0 3 
_____^_ — j 0 2 
3.3 Taiwan, Malaysia, Indonesia. 上 “ 
— “ j A 2 
3.4 Japan ,Singapore, Malaysia. ^ 
： — 1 il^ 2 
3.5 Japan, Hong Kong, Taiwan. 土 
2.1 Japan, Singapore. 1 0 1 
~ ^ 2 Thailand, Malaysia. 1 ^ ^ 
— — i Q 2 
2.3 bidonesia,Philippines. 
* significant at 5% level. 




Incorporating Asian markets into international portfolios has long been believed to 
have a significant potential gain. The diversification gain from investing in these countries 
may not be so simple to obtain and relies on the assumption of segmented markets. As the 
Asian markets have been rapidly liberalized and globalized, their integration may 
undermine the gain. It is important to know that the markets in the portfolios are 
segmented. We should pay attention to the long run relationship between Asian countries 
and international market. 
This paper tests the existence of long run relationships among national stock 
markets in Asia by using the technique of cointegration and investigates the successfulness 
of international diversification achieved by major mutual funds. Morgan Stanley Capital 
International Indices (MSCI) instead of local indices are used in the cointegration tests 
because they are more comparable and are denominated in the same currency. Following 
the methodology of multivariate setting proposed by Johansen and Juselius (1990), we 
find that a long run cointegrating relationship exists among Japan and major Asian 
markets, which include Hong Kong, Singapore, Korea, Taiwan, Indonesia, Malaysia, the 
Philippines and Thailand. However, no such relationship exists among the U.S. and the 
same set ofAsian markets. This evidence supports that regional factor is more influential 
to stock prices in Asian markets than world factor is. 
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In addition, the major Asian markets are divided into newly industrialized 
economies QNIEs), which include Hong Kong, Singapore, Taiwan and Korea, and 
emerging markets, which consist ofThailand, the Philippines, Malaysia and Indonesia. It is 
found that long run cointegrating relationship does not exist among Japan and the 
emerging markets but does exist among Japan and the MEs. It is interesting to note that 
similar to the market developments in West Europe and the U.S., recent financial 
liberalization and the globalization of securities markets in the M E s have already given 
rise to a well integrated system of national stock markets. The presence of cointegrating 
vector indicates the existence of long run equilibrium relationship among the markets. 
Therefore the potential gain of international diversification from incorporating the MEs 
into portfolios is questionable. Under the existing jurisdictions, the emerging markets are 
still segmented. The pricing of assets in these countries are dominated by domestic factors. 
Some diversification gain is expected by diversifying portfolios into these markets. 
Nevertheless, as the economies of Asian emerging markets rapidly grow and the more and 
more liberal policies are adopted by the governments, the situation of segmented markets 
may be expected to change in near future. 
Mutual funds are widely used as tools of international investments. The 
successfulness of diversification achieved by international investors can be briefly 
examined by looking at the existence of cointegrating relationships among the countries 
selected in the portfolios of the mutual funds. Empirical results show that the countries 
selected by most of the authorized Asian funds are not cointegrated, thereby successfully 
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diversifying the portfolios internationally. Some 12% of the funds cannot achieve this goal, 
as some cointegrating relationships exist among the countries in their portfolios. Investing 
in these funds may not be able to achieve the original aim as to diversify portfolios. In 
particular, the portfolios which contain the set of countries including Japan, Hong Kong 
and Taiwan cannot diversify successfully because these three countries are cointegrated. 
Fund managers should therefore be pmdent in i)choosing appropriate markets in their 
portfolios because the existence of long run relationship among the constituents will make 
the diversification invalid and ii)paying close attention to the changes in regulations in the 
markets entered their portfolios because the financial liberalization and globalization may 
integrate the markets in their portfolios. 
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